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foreword 


The Workshop on ''Development of Process-based 
practical in Physical science at the Secondary level" was 
held at Regional College of Education, Bhubaneswar 
from 23.7.93 to 29,7,93 and is the Second phase of the 
programme. The first phase programme was held during 
February - March/1993 at Shillong where participants 
from Assam/ Meghalaya *and Sikkim took part, Th e second 
phase programme-fanned for the States of West Bengal 
and Orissa. However/ there was no response from 
West Bengal and 8 participants from Orissa joined the 
programme. 

Although all Educational Planners and classroom 
te a chers are convinced that performing practical 
is the most important instructional tool for developing 
meaningful learning in science/ performing practicals 
still remains the most neglected area in the teaching 
science at the secondary level. It is hoped that 
the outcome of this programme will provide the 
necessary scafolding to bridge the gap between 
"Conviction" and "Prac tic®". The whole thrust of 
this programme was to design process-based practicals 
with emphasis on child centered approach* 

The efforts of the Programme Director and the 
Internal Resource faculty are very much appreciated. 

The objective of the workshop will be achieved if the 
classroom teachers follow the guidelines incorporated 
in this Report. 


( Prof.N.Khattar ) 
PRINCIPAL 
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RATIONALE 

Dr *J.K.Mohapatra 

The National Policy of Education, 1906 and 
its modified version of 1992 alongwith the accompanying 
volume of Programme Of Action, 1992, emphasize two 
basic points with regards to Science Education at the 
Secondary level. They ar e , (a) the science education 
should be planned in such a way as to b e in tune with 
bhe readiness of the child and (b) the teaching should 
b e child-centred instead of being teacher-centred. 


An imperative Categorisation of the term 
"readiness of the child 1 ' i s operationally useful f 0 r 
designing the curriculum a n d for formating and draft¬ 
ing the associated text books, in defining readiness 
of the child one h a s several option. One m a y u s e the 
Piageti a n approach and u s e hi s stage dependent model, 
one may u s e the Druneri a n approach through his heuristic 
model, one may use th G Neo~Piageti a n model of Pascuall-- 
Leone with his M - space formalism or even one m a y mak e 
efforts to use th e zone of proximal development model 
of Vygotsky. Or^perhaps the latest approach could be 
the use of pupils alternative conceptions. 

In so far as child-centred teaching is concerned 
i.e. a teaching model where the teacher is no longer 
the director but is an equal actor on the stage, the 
teacher is not to provide prescriptive instructions but 
only facilitate the learning. We distinguish between 
t-wo approaches — Cnild — centred — for — the — child 
( CGEC ) and Child-centred-by- the- child ( CCBC ). 

The, ccpc is again mor e concerned with the curriculum 
and text-book where as CCBC de a ls with the activities 
to -Oe performed by the child, the participation by the 
child in.discussions, the role to be played by the 
child in demonstrations etc. In brief it deals with 
something to be done by the child. It is in this area 
that we are concerned in this workshop because "learning 
by doing" leaves more permanent imprint in the epitaxy 
of child's memory. 
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However/ "learning by doing" is a highly neglected 
area in science education at the secondary level. 

This is so, because, at the secondary level, - 

a) Performing practical is not a part of the 
evaluative curriculum. 

b) In those systems where some practicals are 

: listed, performing practical is regarded as 

'' a morbid, monotonous activity because in 
almost all the cases the instruction is 
prescriptive, the apparatus and hence the 
experiment is well defined, even the cal¬ 
culations and analysis ar e pre-designed. 

This is so because the practicals are either 
to verify some known law, or, to determine 
some known quantity, or to get acquainted 
with some instrument. 

c) Most of the practicals are designed to only 
supplement the theory i.e., they are content- 
based practicals. 

d) Because of (c) , above, most of these pra¬ 
cticals require sophisticated equipment and 
hence finance, which is in short supply. 

e) Doing practicals is never regarded as a 
challenging or stimulating activity either 
for the teacher or for the pupil. 

Over and above this, for more than 10 % of t’he 
school going children, completion of the secondary level 
studies happens to be the terminal stage of their 
education. Coupled with this,if education is regarded 
as a tool to define a V7ay of life for a citizen, then 
one should be very pr a gmatic in prescribing practicals 
for the secondary level. This workshop is a functional 
step in that dir e ction. - 

Bef 0 r e detailing out the practicals, one needs 
to search for- answer to two questions. 
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a) If 70% of the pupils leave education after 
the secondary stage, then WHY should they 
perform practicals ? 

b) If at all they are to perform practicals, 

WHAT should be their form and structure ? 

The possible answer to the first question is that 
in order to make him/her a scientifically conscious 
citizen in the future society, the pupils need to do 
practicals, because, then only they will have a real 
feeling of what science means for the common man. The 
common citizen is least interested in the scientific 
theories. But he will definitely like to find out, 
which detergent powder is good for use in his family, 
how much water has. been admixtured to the milk he 
purchases, how many Strands of thin copper wire, present 
inside the flexible wire, he can use as a substitute 
for the fuse in the cut-out present inside the main 
switch. 


Since he would like to find out answers to these 
and many other questions which he will be facing in his 
daily life, he should, during the Course of the secondary 
education, learn how to find out, in other words he 
should know the 'processes of science.' 

Once we agree on this point, the answer to the 
second question becomes simple. The answer is - the prac¬ 
ticals, should be 'process-based' and not 'content-based', 
keeping in view the basis that "Processes" are those 
which are still remembered much after the facts have 
been forgotten. 

The objectives of the process-based practicals, 
to be designed in this workshop, will be the following. 

a) The pupil will learn & put into practice the 
processes of science. 

b) He/she may learn some content while performing 
the experiment but leanrning content will not 
be aimed at. 
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c) The experiment should be designed in such a 
way that they can bo performed without the 
use of any sophisticated equipment. 

d) The instruction will be suggestive but not 
prescriptive. 

e) There will b e ‘scope for variations so that 
it will stimulate and challenge the pupil. 

f) More scope should be giten to the pupil/ 
to think/ plan and design the experiment. 

, g) The practicals should be more child-centered 
than teacher-centered. 

We in 'this workshop plan to develop certain 
process-based practicals so that the teacher can learn 
them and subsequently transmit the knowledge to the 
pupils by 1 helping them to learn how to know. 


# t > • 
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PROCESSES IN PRACTICALS 


In the early sessions of the workshop# a total 
of 30 processes in practicals were identified, through 
group discussions* These processes were classified, 
into three broad groups, namely, 

PRs Processes in Pre-experiment stage 
DUs Processes in During - experiment stage 
POs Processes in Post-experiment stage. 

The specific processes in each stage are listed 

below? 


Pre-experiment stage s 


PR*1 ■ Identifying a problem 

PR.2: Identification, selection and control of 
variables. 

PR.3s Making a hypothesis 

PR.4 s Designing of an experiment 

PR.5; Identification of precautions 

PR.6; Development of manipulative skill 

PR.7s Development of fabrication skill 


Dur i ng - experiment stage ; 

DU.Is Conducting an experiment. 

DU.2s Re-designing of experiment. 

DJ,3s Observation-qualitative. 

DU.4s Observation-quantitative 

DU,5s Recording of data 

DU.6s Categorization of data 

DU.7s Identification, selection and control of 
variables. 

DU.8; Making a hypothesis 
DU,9s Precaution during experimentation. 
DU.lOsidentification and minimisation of error 
DU.llsDevelopment of experimental skill. 



Post- 


Sst 


ixgeriment stage s 
PO, Is Selection of data 

P0» 2s Analysis of data-gualitativ®*-chosipg a 
b a sis and classification* 

PO. 3 « Analysis of data—guantitative, calculation 
S>0. 4s Re-designing of Experiment. 

PO. 5; Drawing of graph 
PO. 6s Testing of hypothesis 
PO* 7s Drawing infercnce/conclu^ion 
PO. Ss Estimation of error 
PO. 9s Generalisation of hypothesis 
PO.lOs Application to new problems! interpolation, 
extrapolation* 

PO.lls Discovering a law 

P0,l2s Comparison of relative merits of similar 
experiment. 
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P rocess -based Practical No.1 


DISCIPLINE 


* Physical Science(Physics) 


LEVEL 


•° Class - IX 


TITLE 


! Investigation About 
Electromagnet 


Nam e of the Participants: Mr, Nihar Ranj a n M 0 h a ntY 
who prepared the draft a 

Mr. P,c. Rout 



Activity ; 
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Title 


Approximate time 
required_ __ 


Investigation about electromagnet, 
45 Minutes 


Type of Activity 


individual activity to b e 
conducted in the school. 


List of possible PR»1, PR2, PR.3, PR,4/ PR.7/ 

processe s to bg learnt i DUt i / DU.4, DU,5, DU.6, DU.11, 

P0.1/ P0.3, P0.5, PO.6, P0.7. 


Pre-requisite 
Knowledge _ 


A magnetic substance attracts 
iron filings or nails towards it. 


Mater ia ls require d 


(a) Available ? 

(i) Nails of different size, alpin, 

feet 

a two/~copper wire. 


(b) To be purchased ; 

(i) 7 batteries each of 1.5V 


(c) T o be improv ised; Nil 

Procedure s 

STEP a 1: 

Teacher's activity ; Teaebe r will instruct the 
pupils to collect the materials available for 
investigation about electromagnet, 

Pupjls 1 activity ? Pupils will collect the 
materials available. 

Specific Processes to be learnt ; PR.l, PR.2,PR.3 


STE P.2s 

Teacher's activity ? Te a che r will instruct the 
pupils to m a he an electromagnet with the help 
of copper wire, nail and battery. 



9 


Pupil' s actj.vjt.y g Pupils will wound the copper 
wire over the nail, such that number of turns 
of the copper wir e over the n a il is preferably 
small say five* Then connect the battery to two 
free e n ds of the wjre so that the electric 
current flows. The pupils may al s o think to 
design an electromagnet in some oth a r way. 




f 

-*-j 

1 -<- 1 
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Battery 


Specific processes to be lea r nt ; PR.4, PR.7. 

STEP .3; 

Teacher 1 s activity ; Teacher wjll instruct the 
pupils to observe whether the alpi n s brought 
ne a r the nail are now attracted by it or not* 

If yes, then note the observation. The expe¬ 
riment is repeated several times by increasing 
the number of turns of wire over the nail and 
the corresponding readings are noted. 

t I 

P upj1 1 s activity s Pupils*will bring the alpins 
near the nail and note the number of alpins 
attracted by it when kept end to end* T hey will 
repeat the experiment several times by increa¬ 
sing the number of turns of the wir e . Wound 
over the nail and record the number of alpins 
attracted in a tabular form given below. 


si. 

No.of battery 

No.of turns 

No. of 

No. 

connected in 

of the 1 

alpins 


the circuit 

over the 

.attracted 


(to remain 
constant) 

najl 

. i 


1. 




2. 




3. . 


i 


4. 


1 

_1 




STEP.4 s 
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speciflc Proces ses tp"'b e ' l ea'r'nt s DTJ.l, DU. 4, 
DU. 5, DU. 6, DU. 11. 


Tffachpr 1 s actj yi_tys Te a cher will ask the Pupils 
to find out if any relation between the varia¬ 
bles in Step.2 exists and draw inference. 

Pupil's activity ; Pupils Will plot a graph 
between the number of turns of the wire versus 
the number of alpiris attracted by the electro¬ 
magnet a nd draw inference. That is by increasing 
the number of turns, number of alpins attracted 
are increasing or not. If increasing then they 
can s a y that strength of the electromagnet is 
increasing by increasing the number of turns of 
the wir e . 

f 

«■£ 


$-j- to. V r\,<> -Jj 

Specific processes to be learnt ; PO.1, po.3, 
P0.5, P0.6, P0.7. 


STEP.5s 


Teacher's activi ty;; Te a che r will encourage the 
pupils to redesign the experiment choosing 
some other quantities as variables. 

Pupil's activity ; PpPils will m a ke different 
electromagnets taking different sfse of the 
nails, keeping the number of turns of the 
wire wound oyer the snails and the number of 
batteries connected constant. Then they will 
record th e number of alpi n s attracted in each 
case in the tabular .form given below. * 
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SI. 

No. 

No.of turns 
of the wire 

No. of 

batteries 

connected 

Size of 
the nai1 
used in 
the ele¬ 
ctromag¬ 
net. 

No .of 
alpins 
attra¬ 
cted . 


Constant 

Constant 




Spe cific Processes to b e learnt ; DU.l, DU.4, 
DU.5, DU.6, DU.11. 


STEP . 6 


Teacher's activit y; Te a cher will instruct the 
pupils to show the relationship between the 
variables given in Step.4 in a graph and 
draw inference. 


Pupil's activity ? Pupils will plot graph 
between a size of the nails used in the 
electromagnet versus number of alpins attracted 
by it which is given b e low. From the graph 
they will be able to know that by increasing 
the size of the nail, the number of alpins 
attracted by it are increasing or not. Pupil 
will also learn to apply this ide a for making 
an electromagnet suitable for any purpose. 


/N 


• ^ 

No. of 
alpins 


- • ■ - — ' 
Size of the nails 


Specific processes to be learnt ; P0.1/ PO.3, 
P0.5/ PO.6 # , P0.7. 
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STEP . 7 s 

l ■ ■ — . - t> 

T eacher's activity ; Teacher will encourage the 
pupils to redesign the experiment choosing 
some other quantities as variable if possible 
and take observations* 

Pupi ls' activit y; Pupils will now keep the 
number of turns of the wire and the size of 
the nail constant. Take the readings of number 
of alpins attracted by changing the number of 
batteries connected in the circuit and record 
them in a tabular form given below* 


SI. 

No.of turns 

Size of 

No. of 

No.of alpin s 

No. 

of the wire 

the nail 

batteries 
Connie ted. 

attracted 


i 

Constant 

Constant 




Specific processes to be lear nt: D T J. 1, DU.4, 
DU. 5, DU.6, DU.11. 


STEP. 8 s 


Teacher 1 s actjvity ; Teacher will instruct the 
pupils to show the relationship between the 
variable given in Step.6 in a graph and drawn 
inference. 

Pupils' activity ? Pupils will plot the graph 

between number of batteries Connected in the 

circuit versus number of alpins attracted as 

given below. From th e graph they will b e able 

to say by increasing the ho. of batteries, 

the number of alpins attracted towards the 

electromagnet increases or not. From this 

idea the pupils will think ways to produce 

strong electromagnets. 

a. 

r 

No.of alpins 
attracted 

No.of batteries-^ 
Connected 
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Process-based Practical No.2 


DISCIPLINE 

LEVEL 

TITLE OF ACTIVITY 

Name of the Participant 
who prepared the draft. 


Physical Science(Physics) 

Class ix 

Investigate about the 
effect of solute on 
surface tension pf water, 

Mr. Ramani Ranjan Rout 



Title of the activity ; 


-:14s- 


Investigate about the effect 


Approximate time 

required. _ 

Type of_activity 

List of possible 
processes to be 

learnt. 


Pr e -r e quisit e 

knowledge 

Materials' required s 

(a) Available: 

(i) Glass tumbler/ (li) Common salt/ 

(iii) Milk, (iv) Sugar/(v) Soap/ 

(vi) Cap of a bottle/ (vii) B r ok e n 
thermometer (to be used as Capilary 
tube) . 

(b) To be Purchased ; 

(i) Spirit. 

Procedure s 
STEP.i s 

Teacher's activity ; The teacher will instruct the 
students to collect the materials for the 
experiment. 

Pupils 1 activity : Students will collect the 
materials for the purpose. 


of solute on surface tension 
of water. 

: 45 minutes 

s Individual activity to be 
conducted in the school, 

s PR.3/ PR.4, PR.7/ 

DU. 1 / DU.2, DU.4/ DU. 5/ DU.8 
P0.3, PO•5/ PO«6/ PO„8/ P0.10. 

: Solute/ Solution/ 

Surface tension. 


Sp ecific processes to b e learnt :PR.3. PR.4/PR.7. 
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STEP.2 g 

Teacher 1 s act ivity ; Teacher will instruct the 
students to make salt solution of common salt 
with water of different concentration in se¬ 
parate containers. Similarly sugar solution in 
watar* soap solution in water* spirit solution 
in water* milk in water keeping the volume of 
water constant. 

Pupils 1 acti vitys Students will prepare the s§lfe 
solution of common salt with water of different 
concentration in separate containers. Similarly 
sugar solution in water* soap solution in water* 
spirit solution in water* milk in water keeping 
the volume of water constant. 

Specific Processes to b e lea r nt s DU.2, DU,4,DU.7, 


STEP ,3 s 

T eacher's activity : Teach; r will instruct the 
students to compare the surface tension of 
different concentration common salt solution 
in wat e r by observing the height of the solution 
in the CapilarY tube when it is dipp e d successi¬ 
vely in solutions of different concentrations 
and to record their observations. 

Pupils' activity ; Students will compare the surface 
tension of different concentration of common salt 
solution by observing the height of the liquid 
using same capilary tube and r e cord them. 

Specific Processes to be learnt s DU.1 * DU,2, DU.5. 


STEP. 4 : 

Teacher's activity s Teacher will instruct the 
1 students to dompare the surface tension of 
different concentration of sugar solution in 
water by observing the height of the solution 
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in the same capilary tube when it is dipp e d 
successively in solutions of different con- 
centtahions and to record their observations. 

Pupils' activity ; Students will c 0 mpa r e the 
surface tension of different concentration of 
sugar solution in water by observing the height 
of the solutions using the sam e capilary tube 
and record- them. 

Specif i c Processes to be learnt ° DU * 1 / DU • 2, DU. 5. 


STEP.5 : 

Teacher's activity ; Teacher will instruct the 
students to compare the surface tensi D n of 
different concentration of spirit in water by 
observing the height of the solution in the 
same c a pilary tube when it is dipped successively 
in solutions of different concentrations and 
to record their observations. 

Pupils' activity ; Students will compare the 
surface tension of different concentration of 
spirit in water by observing the height of the 
solutions using the sa m e capilary tube and 
record them. 

Specific Proc es ses to be lea rnt ; DU. 1, DU.2 , DU.5. 


STEP o 6s 


Teacher 1 s actjyjt y : Teacher will instruct the 
students to compare the surface tension of 
different concentration solution of milk in 
water by observing the height of the solution 
in the same capilary tube when it is dipped 
successively in solutions of different concen¬ 
trations and to r e c 0 rd their observations. 
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Pupjls 1 activity ; Students will compare the 
surface tension of different concentration 
solution of milk in water by observing the 
height of the solutions with the help of same 
capilary tube and record, them. 

S pecific Processes tp be learnt : DU.l, DU.2, DU,5, 


STEP. 7s 

* 

T eacher ' s activity : Teacher will instruct the 
students to analyse the data recorded about 
common salt solution in wat e r/ sugar solution 
ip water/ spirit solution in water/ milk in 
water and to give the hypothesis. 

Pupils 1 a cbjvitv s Students will analyse the 
data recorded about the above solution and 
they will give the hypothesis - "with increasing 
concentrati on of water solution the surface 
tension increased/decreases/remains constant". 

Spec if ic Processes tp b e learnt $ PO.3, PO.6. 


STEP.8 s 


Teacher's activjtv s Teacher will instruct the 
students to plot a greph taking weight of the 
solute in x-axis a n d height of the corresponding 
solution in y-axis of different solution stated 
above. 

Pupjls 1 activity ; Students will plot the graph 
taking the weight of solute in x-axis and 
height of the corresponding solution in y-axis 
of different solution stated above* 

S pecifi c Processes to be learnt s PO.5 



Tea ch?r*s acti vity s Teacher will instruct the 
students to analyse the graph and t 0 g ive their 
conclusion and try to discover a law. 

Pup ils 1 activity ? students will analyse the 
graph of various types of different concentra¬ 
tion solution in water. They may give their 
concluslens in the following forms* 

i) From the graph any unknown amount of 
solute added to the solvent can be known. 

ii) Concentration of solution is indirectly 
propertional to the height of the rise of 
liquid in the capilarY tube* 

Specific Processes to be learnt s P0.8, PO.10, 
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Pro cess-based Practical No,3 

DISCIPLINE s Physical Science (Physics) 

LEVEL : Class - X 

TITLE OF ACTIVITY s investigation about the 

oscillations of simple 
pendulum. 

Name of the participant' s Mr. PraSanta Kumar Mohapatra. 
who prepared the draft. 



TjLtlg Of activity ; 
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Invastigatlon about t he osci¬ 
llation of Simple Pendulum. 


Approximate time s 1 hr. 30 minutes, 
re quired _ 

Type of activity ; Individual activity to be 

conducted in the school. 


List of 

possible s 

PR.l, 

PR. 2, 

PR.3, 

PR. 4, 

PR. 7, 

process 

learnt• 

es to be 

DU .1, 

DU. 2, 

DU.4, 

DU. 5, 

DU. 6, DU. 7, 



DU. 8, 







PO.l, 

PO. 3, 

P0.5, 

P0.7. 



Pre-requisite s Simple Pendulum (mass att a G hed 
- to the end of the string) . 


Materials require d; 


(a) Ayailafeld s 

(i) a bulk of wood, (ii) Stone, 

(iii) a tennis ball, (iv) iron ball, 
(v) A string, (vi) Stop watch. 


(b) To be purc haseds Nil 


STEP. Is 


l§a ch e r's activ ity; Teacher asks the pupils to 
collect the materials from the sorroundings. 

Pupi ls' actjvjty s Pupils will collect the 
above materials. 

§J5P G Jji-C Processes to be le arnt-s PR.l, PR. 2, PR. 3 


STEP.2s 


Te^cj^r^^ctjvdt^s Te a che r will instruct the 
pupils to design the experiment. 

E-U£ilsJ.—actjyjtv; PuPil will take one body say 
a bloc k of wood. Tie one e n d of tii e string to 
the wood and suspend it from a rigid support. 

^P-S^i-^ip-Jj^Qcesses to be .learnts p r. 4, PR. 7, 
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ST EP.3 s 

Teacher 1 s _ actjyi tv s Teacher will instruct the 
pupils to record time taken for 20 oscillations 
of the pendulum and find out time taken for 
one oscillation. 

Pupils ' activ ity . Pupils will note the time 
taken for 20 oscillations and find out time 
taken to complete one oscillation and repoat 
this experiment several times. 

Specific Pro ce sses to b e le a rnt s DU.l, DU.4, DU,5, 

DU.7, DU.8. 

STEP. 4 g 

Teacher's activity ; Teacher will ask the pupils 
to takedown the reading in a tabular form. 

Pupils' ac tivity ; PuPils will tak e the 
observation as per the table given below* 


SI.| Time for 20 

MO J_ 

1 . 

2 . 

3. 

4. 


Time for 1 Mean time 


Specific Processes to be learnt ; DU.4, DU * 5/ 

DU. 6. 


STEP. 5s 


Te acher 1 s activity. Teacher will instruct the 
pupils to repeat the experiment taking different 
Pendulum having the same length. 

Pupils 1 ac-tjvjty s P u pil will find out the 
time period of different pendulum having the 
same length and note the readings. 

Specific Processes to b^ learnt s DU.2, DU.4/DU.5. 




STEP * 6 s 


TsaC h er's activity: Te a cif r »U instruct the 
^ipils to plot graph between time period versus 
mass of the Pendulum and draw inferences. 

toSUJj&si*' TuPils will Plot the graph 
and d^aw inferences. 

gjpp.-jf-ir. p0,1/ p0 ’ 3/ P0 ’ 5 


on 7 


Teac her 1 s activit y; Te a cher will instruct the 
students t 0 find out time period of simple 
pendulum of different lengths a nd plot graphs* 

Pupil s* actj.vf tyi Pupils will find out the time 
period of simple pendulum of different lengths 
and plot graph between time period versus 
length of the Pendulum and draw inferences. 

Soecific Processes t 0 be learnt s P0.1, P0.3, 

- WH WH ***• * IWCHI 11 

ro.5, P0.7 


« « o 6 • 
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Process-based P r actjca 1 No,4 


DISCIPLINE s 

LEVEL i 

TITLE OP ACTIVITY ; 

Name of the participants 5 

who prepared the draft* 


Physical Science (Physics) 

Class - viii 

Investigation about 
expansion of liquids. 

Mr, Purna Chandra Rout 
Mr. Abhimanyu D a s 
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Title of ac-tivitys I investigation about expansion 

of liquids. 


Approximate time : 45 minutes 

req uired __ 

Tyoeof activity s Group activity to be conducted 

in the school. 


List of possible 
processes to be 
learnt __ 


PR.l# 

PR.3, 

PR. 5, 

PR. 6, 


DU.l# 

DU.3, 

DU. 4, 

DU, 5, 

DU. 6 

DU,9, 

DU, 11 

* 



P0.1# 

P0.2, 

PO.4# 

PO. 5# 

P0.7 

P0.9# 

P0.12 

• 




Pre-requisite 
knowledge _ 


Methed of making Air-tight 
bottles. 


Materials required s 


(a) Available ? 

(i) Equal sfse medicine bottles# 

(ii) Empty R e fills of dot pen# 

(iii) Corks, 

(iv) Stov e # 

(v) Scale# 

(vi) Water, 

(vii) Kerosin 
(viii) G oconut oil. 


(b) 

To be Purchased? 

Nil 

(c) 

improvised; 

Nil 


Procedure; 


STEP.1» 


Teacher's ac-tjvity ? Teacheg will identify the 
problem and explain ell about expansion of solid# 
liquid and gas due to heat. He will advice the 
pupils to collect the materials from their home 
as listed above. 
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PnPjls '_a ctivity ; The pupil will collect equal 

sized bottles, corks .and empty refills of dot 
pen. A pan apd a stove. Th e y will clean the 
bottles and m a ke holes in the corks to fit 
the refills in the corks. 

Spe cific Processes to be learnt s PR.l, PR.3. 


STEP. 2; 


Teacher's activity ; The teacher will design an 
experiment v/ith the help of the students to 
study the expansion of liquids like water, 
keros in and coconut oil. He wi11 divide them 
into three groups and demonstrate the method • 
.Each group will study the expansion of three 
liquids. 



Pupils' activity ; Three groups will start their 
experiment having three liquid full bottles 
fitted with empty refills. The bottles will b G made 
air tight by sealing wax. They will start heating 
their pans of water over the stove till it bolls and 
immerse the three bottles inside th e hot water 
and observe th e rise of liquid through the empty 
refill attached to the Cork of the bottles. 


Specific Processes to be learnt s PR.5, PR.6, 

DU.l, DU.3 




STEP ,3s 


Teacher's activity : The teacher will Instruct 
the groups to note the'maximum heights due to 
expansion inside the refills from the top of the 
Cork with the help of a scale. He will look 
into every groups reading after a particular 
time gap# say# 1 minute. He will instruct the 
pupil to take five such readings after He rings 
a bell as the teacher must have a watch. He 
will write th e observation table for the pupil 
to note the readings. 

Pupils 1 activity ; Each group will note down 
the rise of liquids with their scale from the 
top of the cork each time following teacher's 
instruction, and record the observation in the 
following table. 


Table 


SI. 
No. of 

Reading of the top of j 

the liquid leve,l in the 
refill after . . _ _ 

Actual expansion 
after 

1 min. 

2min.j 

3min. 

4mi n. 

5min 

lmin| 

, 2mln 

[. 3min! 

, 4min 

L 5 " 

Water 


Kerosene 


Coconut 

Oil 


: ess_ es tp fag learn t ‘ DU.4, DU.5, DU.6 


Teacher's activity ; Te a cher will examine the 
data noted by each group. He will ask the 
pupil to compare the expansion in case of 
different liquids. He will advise the pupil to 
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plot a graph taking time in X-axis a n d their 
expansion in m.rn in Y-axis and have a comparative 
idea of expansion. 



Pupils 1 activity; From the d a t a collected the 
pupil v/lll calculate the actual expansion after 
e a ch minute/time gap. They will plot graphs as 
per the instruction given. The expansion curve 
in each case will give a comparative ide a of 
expansion. 

Specific P roc es ses t p be learn t s DU.9, DU .11, 
P0.1, PQ.2, F0.5, PO.7. 


STEP.5; 

Teacher's acti vity : The teacher will advise the 
pupil to perform such experiments taking some 
other available liquids like salt solution, 
sugar solution, mustard oil. 

Pupils 1 activity : Pupil will collect other 
liquids or solutions to perform such experiments 
and will compare their expansion by ploting 
graphs. 

Specific Processes to be learnt ’• P0.4, P0.9,P0.12 


• * • « • 




££P.9^ S3"based Practjcal M o, 5 


DISCIPLINE 

LEVEL 


“ Physical Science(physics) 
5 Class - vili 


TITLE OF ACTIVITY 


Investigation of number 
of Images of an.object 
placed in between two 
inclined plane Mirrors, 


Name of the., participants 
w ho prepared the draft. 


s Mr, Abhimanyu Das 
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Title of activjt ys Investigation of numbed of 

Images of an object placed in 
between two inclined plane mirrors. 


Approximate time s 1 Hour 
required _ 

Tvioe of activit y s Individual activity to be conducted, 

In school or out side. 


List of possible : PR.l, PR.3, PR.4/ PR.6, PR.7. 

processes to be DUtl DU.3, DU.4, DU.5, DU.6, DU.7 

learnt. 

DU>g , D t J#10/ DU .11, 

P0.1, P0.3, P0.5, P0.8, PO.9/ 
PO.10 and PO.ll. 


Pre-Requisite : Drawing and Measurement of 

JS&wledge.-- different Angles. 


M aterials requ ired ‘ 

(a) * Available * 

(i) Two plane mirrors, (ii) A glass marble, 
(iii) Pencil, (iv) Paper sheet, (v) Protra’c 
(vi) Scale, (vii) Gum etc. 


(b) ^mproviseds 


Join two plane mirrors of equal sise 
pasting a gum paper at other side to hinge 
the mirrors. 


( c ) To be purchased; NIL 


Procedure ; 

STEP,l . 

Teacher ' s activity ; The teacher will ask the 
students to collect the ab@ve materials. He 
will identify the problem and narrate the idea 
behind the problem. 





Co Ilf. 
They 
o f: a 


n 1 _ ac tiv ity * Each pupil of the class will 

ct v set of materials as given inthe list, 
will itiiko an idea Of the problem and think 
n ,:tri-d for solution with the help of tbs 


teacher. 


S pecjClc Pro .cossfcs__to,Jbe_J-Qgjfflj ; 5 PR * 3 


Teache r 1 s acti vity; The teacher will design the 
procedure for conducting the experiment. He will 
direct the pupil to join two mirrors by a pasted 
paper to orm a set of hinged mirrors. He will 
demonstrate how to place the mirrors on the 
paper forming a particular angle and place the 
object ( the marble ) in between the mirrors 
and observe the Images. 

Pup ils 1 activity ? Each pupil will take two 
mirrors and join them with paste and paper. 
After drying it under sun the pupil will place 
the double mirror on_the paper she e t forming a 
particular angle. He will place the marble 
in between.the mirrors and observe the images. 

Specific P rocesses ta_bg_lgarnts PR*4/ PR * G * 


STEP.3J 


i , «I'PhChfi r Will dsmonS t X"3.t G 

Teacher ' s The -ueacrer 

how to draw different angles on paper witn the 
help of a protractor. He will place the mirrors 
on the two arms of the angles vertically and 
place the marble in a middle position' 

The teach dr will djLrect the students to 
draw the following angles for getting different 
numbers of Images'. 


15 C 


30°, 45 ( 


60°, 


75°/ 


9 0°/ 105°, 120 C 



a 15 i * 


Pnolls* activity ? 1 upils will slot nhcve a n? i Cs 
on the paper sheet and keep the iouhln mirror 
in different position and placing the m -rtli 
will observe the change in number of Images* 


SpeGifiC, JPrasesses_tojDe_ 1s i h,'7, 

wa, D :»3, Du,4,| 

ST EP ,4 s I 

T eacher 1 s_ activityi The teacher v/ill direct ths | 
pupil to note the number of images formed 
correctly in each ca s e in the tabular forms. j 

Pup!I s‘__actlvitvs P u pils will take the first 
reading on 15 position and count the number 
of images formed. In this w a y they will take 
other observation changing the position of the 
mirrors from 15 to 120° and note down, in each 
case, the number of images formed in the tabular 
form. 


SI . 

No .of 
Obs. 

Abgle in 
between 

Mo. of Images 
formed 

3 


o 

-- 

1 

15 


2 

30° 


3 

45° 


4 

o 

o 

VO 



Remarks 


Specific Processes_tp b' e learnt ? du 5 rai ^ _ TT - 

DU.6, DU.7/ 

DU *9, DU. 10, DU.4 


STEP. 5: 


Teacher's activity ; The teacher will 
. s^ide the 

students to plot the graph taking th e angl 
in between th e mirrors and no. of images f or . ^ 
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students will take the angle 
in X-axis and no. of images in Y-axis and plot 
the graph on a piece of graph paper as shown. 



Specific Processes to be learnt sPO.l. P0.3, P0,5. 


STEP . 6 2 


Teach er 1 s acti v ity ? From the graph and the 
observations the teacher will try to generalise 
and may find a relation in between the angle' 
and tho number of im§gas. It may b e su G h that 

(W 0 . of Images + 1) X (The angle in between) = 360° 

the mirrors 

Pupi ls* ac-tivity s Students will calculate the 
value in each case as directed by the teacher. 

It may come to 360° approximately in most of 
the cases. 

Specific Processes to be learnts PO .7, PO.9. 


STEP. 7 . 


Teacher 1 s activity ? After generalising the 
multiplied value he may derive a formuli 
such as the following 

Falling = the angle in between 

the mirrors, 

NI = Number of Images. 

(NI +1)6= 360 

NI + ! ) = 360 

Q 
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He will direct the students to apply this 
formula in other situations, 

Pn pi1s 1 activity Pupils will follow the 
teacher a n d derive the formula 


They will apply the formula for other angles 
as 36°, 22° etc. and check their calculations 
by repeating the experiments for these angles 

Spec i fi n Process e s to be lea rnts P0.9/ PO.10, 


PO,l 


6 I i « • 



Process; 

DISCIPLINE 

LEVEL 

TITLE OF ACTIVITY 


34s- 


honed Practical No,6 

,-um |toi,JT 'wi-w, ■‘■¥1- ^ ^ **< mwm m 

i 

* Physical Scien c e(Chemistry) 
s Class - IX 

i Investigation about the 
action of different 
flower extracts on acid 
(Herman juice) and alkali 
(lime water) . 


Name of the participants i Mr.Prasanta Kumar Mohapatra 
who prepared the draft. 
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Title of activity s 


Investigation about trie notion 
of different flower extracts on 
acfd (Lemon Juice) and alkali 
(Lime water)• 


Approximate time s 

required _ 


Type of activity : 


45 minutes 

individual activity to bo 
conducted insice th.o school* 


List Of possible ; PR.2, PR.3, PR.4, 

processes to be DU.2, DU.3/ DJ.5, DU.wDu.O, 

learnt. _ 

P0.2, P0.6. 


Pre-requisite • Dcfination of acid# 

3 H 12 w. ledge- D G fination of alkali/ 

D e fination of indicator/ 

Role of indicator/ or, 

Purpose of the use of indicator. 


Materials required ; 
(a) Available ; 


(a) Various types of £lovcr s of different 
plants lime water/ lemon juice#grinder. 

(b) To be purcha sed; Nil 


Procedures 


S TEP.I s 

T eacher 1 3 activit y; Teacher will instruct the 
pupils to collect different types of coloured 
flowers of different plants. 

Pu Pils 1 activity : P u Pils will collect the 
flowers ( coloured, colourless available 
in the environment) and will m a ke a list of 
the flowers. 

gjaaci|ic _Prpcesses to be l earnt; PR. 2# PR.3# PR.4 
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T fjri C nor 1 s 
punils to 
tlower sop 
containurn 
lt'iho] on i 


i c J=l v .jt.vS Teacher will instruct the 
nitract the flower juice of each 
irately ur.d to keep it in separate 
U<-a eup) or small Pot a n d paste a 
. lor identification. 


P u p 11 o 1 « 1 c -1,lyi, t-y ; F u pils will extract the 
flovjor juice arid keep them In separate 
contain-*r r, nni paste lcbel on them. 


S; -u u i fj c P rp oosst- s tp be l ea rnt s PR. 4. 


Topc!i r 1 r« uf’tj vltv» Teacher will instruct the 
puiiiIs to lost the different flower extracts 
us in*; lemon juice and to observe and record 
the changes those take place. 

Pupils 1 .’irtivitys iupils will add one type of 
flower extract at a time to lemon juice and 
record the changes. 

‘jpoci £fc F r ocesscs tn be learnt : DU,2, DU,3, DU,5 


3TUP,4 ; 

Teacher's activity ; Teacher will Instruct the 
pupils t 0 test the flower extract using lime 
water and to observe and record the changes in 
colour. 

Pup ils' activity * Pupils' will test the flower 
exL-rnct using lime water* They will observe 
and record the changes in colour. 

Specific Processes to be learnt ;* DU .2, DU, 3 , DU. 5. 
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STEP-5 % 

Tpacher 1 s activity ; Teacher V7j.ll instruct tho 
pupils to categorise the observations i.e. 
changes occurecl by addition of lemon juice. 

P upi ls' actiy iby s Pupils' will categories© the 
data separately- 

Specific Processes tp be lear ntJ DU. 6. 


STEP .6 s 

Teacher's activi ty. Teacher will instruct tho 
pupils to categoriege the observation i.o. 
changes in colour occured by addition of 
lirne water. 

PnOils' activity ; Pupils will categoriese 
the data separately. 

Specific P ro cesses t o be le a rnt % DU. 6 . 


STEP.7 s 


Teacher's activ i ty; Teacher will instruct the 
pupils to make a table of the action of acid 
and alkali on the different flower extracts. 

Pupils' activity * P u pils will m Q ke a bable 
of the action of acfcl and alkali on the 
different flower extracts. 

Specific Processes to be lea rnt s D'i.5. 


STEP.O s 


S-^gilB r 1 s activit ys Teacher -will instruct the 
pupils to classify the flowers on the basis of 
the above data. 

£HEiis_!._a ctjvjty s Pupils will do as per the 
above instruction and draw inferences. 

Sp_ecifi.c_Pr pcesses to be learnt ; DU.5, DU.Q. 




Prncoss-basod Practical No. 7 



TITLE OP ACTIVITY 


: Investigation about the 
Calorific values of 
different oils. 


Same of the participants : Mr.Nihar Ranjati MohantY 
who prepared the draft. 
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Title of activi tyI 


Investigation abou.. t-ha Calorific 
values of different oils. 


Approximate time i 1 hour 30 minutes. 
ESSllUSis_ 


Type of activity s 


List of possible s 
processes to be 
learnt. 


Individual ac tivity to be 
conducted in the school. 

PR.l, PR.2, PR.4, 

DU. 1 / DU. 2, DU. 4, Du‘,5, D'J . G, DJ.7, 
DU.8, D'J.9, DJ.1Q, DU.il. 

PO.l, BO.2, P0.3, PO« 5, 10.7, 

PO.S, P0.9, PO.IC, tip•! P0.11, 


Pre-requisite 

kno wledge 


Calorific value of the oil is 
defined as the heat oner fy 
liberated in joule when nno grim 
of oil is burnt. 


The heat energy liberated can be 
found out by heating water in a 
beaker by the formula 
H = flSt r Mt - ’^t + Mt = (U + 1*.) t 
Since the specific heat 

of water ■ is equal to unity. 

Where 

M mass of the water 
t ri s e in temperature of 

water. 

y 1 Water equivalent of beaker. 

Materials required s 


(a) Availabl e? 


Different kinds of oils such as 
Coconut oil, Caster oil, K erosen©/ mobil 
oil etc., physical balance, beaker and 
thermometer, lamps. 


(b) To be Purchased s nil 


Nil 


^ c ) lb—be improv ised s 



Procedures 

•'I— -»• —»' - — -■ _ * 


ST EP. 1 ; 

te,-i/ ’ tor._s_ a ctivity % Teacner will instruct the 

punils to collect the materials available for 
conducting the experiment. 

P upils 1 activity ? Pupils will collect the 
materials. 

Specific PyQcOGaes to b e learnts PR.l, PR.2, PR. 4 , 


STEP. 2 s 


Teacl 1 or 1 r» activity ; Teacher will instruct the 
pupils to find out the masses of the oils taken 
in different lamps. 

Pupils' tvs Pupils will measure the 

masses of empty lamps and then measure the 
masses of the lamps containing the oils. 

The difference of the above two masses will 
give tho masses of the oils taken in the 
different lamps, 

Spec:If lc Processes tp__be le arnt s DU. 1 / DU. 4 , DU. 5 . 


STEP. 3 : 

Teacher's activity s Teacher will instruct the 
pupils' to take a beaker approximately half 
filled water find determine its mass. 

Pupils' activity ^ Pupils will take mass of the 
empty beaker and then take the mass of the beaker 
containing water. The difference between the two 
gives the mass of the water taken. 

Specific Processes to be learnt ; DU.l, DU,4, DU.5. 



cat 



T EP . C . 

Teacher's activity ^ Teacher will nsk the pupils 
to heat the beaker containing water using one 
of the oil lamps and observe the rise in 
temperature using a thermometer. They v/ill take 
proper precaution during heating. 

4 

Pupils ' activity s P u pils will heat the booker 
containing water using one of the oil Jai.ips. 
They will have to see that the £lnm u n of the 
lamp are not wasted. This can be done by 
covering all the sides of the lamp by any type 
of cover designed by the pupil. The cover should 
have small holes for the air to enter. In this 
st e p pupils will also observe the rise in 
temperature of the water. 

Specific Processes to be learnt • DU • 1 , DiJ. 7, 

DU.9, DU.10, DU.11. 


STEP. 5: 


Teacher's activity; Teacher will instruct the 
pupils to note the rise in temperature of the 
water, when it has risen appreciably and 
extinguish the lamp. 

RlLPi3- s 1 activity s P u pils will find out the rise 
in temperature of the water by substracting the 
initial temperature of the water before heating 
from its final temperature after the lamp is 
extinguished. The maximum temperatpr es attained 
by the water will be recorded as its final 
temperature for accuracy since the -temperature 
of the water may rise after extinguishing the 
1 amp. 


§^2j£ic„.Proce g_ses to be learnt s DU.4, DU. 5, 
DU.9, DU. 10, DU.11. 
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'STEP#C 


iJil-Ld-A 1 Ul_ ToyCh^r will instruct the 

!»•«'* L** *" '-ind the macs of oil consumed in 


c* 


, . 


u, 


,!; 


order to heat the water. 


1 '••j'lil . i 1 _ ,j:i jv.ity 5 
o? * j;«. -1 'h hh.-r 


Pupils will measure the mass 
it is extinguished and hence 


find r:.-. tho oil consumed which will b e 

o ,*• -.1 to(v.hc r.'-.r r» of the lamp containing oil 
maior’ li ■«*i'>xriu) — (maos of the lamp containing 
oil iff, r ft i.r extinguished) . 


5,!Xf*i,fir rnt xMCo to bo lear nb; DU.4, DIJ.5. 


STEP. 7: 


T> •a«:h,' j! r 




Teachor will instruct the 


pupiln f., record ffo data found out in the above 


nV.'c- in . t UgUilor form given below and repeat 
who xperimonfc unit; ; different kinds of oil. 


Pupils 1 jLv jtv « Pupils will record the data 

ft.>r djLf 'ert.-nt. oils in the table given below. 


Si. 

UmHIi* Of 

| iti.»r.*,u;j 

i H .WO 

1 ‘-bias 

Hass , 

Mass 

1nitfal 

:jo„ 

oi Is 

of t U‘i\ 

of t h 

\ of 

of 

of 

temp.of 



of'ipty 

L*.„Sp 

thu 

the 

oil 

the 



i ihp 


h oil 

lamp 

consu- 

water # 



a:) 

ininy i 

i taken con- 

med in 

in C 

1 



oil 

| in 

tain- 

hea- 

h l 



i 

b c r 0 ro tho 

ing i 

1 ting 




K 

i lighting lamp oil i 

the 



1 

i i 

1 (id 0 ) 

; i w * 

after 

wat e r | 

i 


1 

1 

1 

1 

I 


.. M it is 
M 2“ l l exti- 

m 5 = 







nguished 




l 



H „ 

M „ -M 4 



, 

L 



4 

2 4 


l 

2 _ J 

3 

4 

_ 5 

„ 6 _ . 

_7 

. 8. „ 


Final 
temp, 
of the 
w ^cr in 


Rl; 


in 


Rise in temp. 


I 


temperature 

in ,C° 



per unit mass 
of the oil 
consumed in 
heating the water 
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Sp 0 cific pr q cgsss s tcy b p l earnts 0.1/ Pi_>. ?. / Po• 3 


Teacher 1 s a c tivit y: Teacher wi 11 ask the pupils 
to drew inference from the data recorded in 
STEP.7, 

P upi l s 1 act i vity ^ T> u pj_lc will he able to say 
that the calorific values of the oils in 
proportion a i to rise in temperature of. fch'„, 
water per unit mass of the oil consumed .in 
heating. Prom this idea pupil will he 't'lo to 
arrange the oils in increasing order of choir 
calorific values and use thorn for di ff 0 r..nt 
purposes in day to day life. 

S pecific Processes to J?_g 1 e arn ts PO.7, PO . l>, 

PO .9 / PO.IO, PO.ll. 


S TEP. 9 ; 

Tea cher * s a ctivity ^ Teacher will instruct the 
pupils to redesign the experiment and record 
the rise in temperature of different amount 
(mass) of wafcer heated keeping the mass of. the 
particular kind of oil constant. This experi¬ 
ment can be repeated baking different kinds of 
oil. 


EQ£il s -Activi ty? T'upils will take different 
amount of water and measure the rise in 
temperature when heated keeping the mass of 
the particular kind of oil burnt constant in 
each case and record them in a tabular form 
as given below. In this steP/ pupils will think 
different ways to keep the mass of the oil 
burnt constant and apply the way suitable to 
them. 


SI.No. 


Mass of the 
water taken in 
the beaker. 


Rise in temperature when 
a constant mass of the 
oils is burnt. 





4*13 


/Or *- J.'h -i-nd oi o: data will b c recorded 

in .-e, >r t.e t,,rl. , 






d. 


iHvl. to.. b.Q. J*.'ii\rnt; DU. 2, DU. 1, 
H DJ* 1, DU.8. 


GifiF.l.' 


bi 


t , *• 



i:: 11 *\ * ' 


*v* 


T.-achc-r will instruct the 
O! ' 1 '/ 11 "*-., formula for energy liberated 
;t.*r jn a beaker and recorded data 


x r* 

* i 




r ,r, ,’j t-\ f n » on t .hr calori- ic value of 
i • =nd water o iaival an t of the beaker 

* i n * ' ’] « 




j (-m -f* h ) t 

(■'it *lv *n in para ''Prerequisite knowledge" 

j : ; < pj,,l <• o ho times the Calorific values 
*4" i i.i (K) ; ’Jiu-re Ho is the mats of the 

,<i 1 i * ; j *,.) 

■ b u'u, d « ( vn -r M) t ~ MO K 


'm - — M + • - - (A) 

UJno. in v t u/-tic n (A) m and t are variables and 

tacit v,*rivitions are already recorded in Step.9, 

1 

! 'upi Is c..n plot graph between Yy\ versus ■£ . 

And from crv.* graph they will be able to find out 
the -J-.lor; fic v fA lue end wat e r equivalent of 

bxj, k u*** * 


P upil s 1 ac-tivitv - 
he two on vy\ versus •£ 


P u pils will .plot graph 


The slope of tine graph will give 
the value KMo from which C a lorific value of the 
oil can bo found out and the absolute value 
of thu Y-incercopt of the graph will give the 
wat G r equivalent of the beaker. 


Sjoec ffic Pro c ess es be learnt * P0.3, po.5, 
P0.7* DO.10, P0.11. 




gync ftps-based Practical Ho .6 


DXSCXPLlilii 


tiEViSIi 


riTLjJ ui' ACTHXTlf 


« 

! Physical Science(Physics) 

• Class - x 

! Investigation about the 
work done for compressing 
a Spring through different 
distances. 


name of the* participants t Mr.Nihar kanjgn H 0 h a nty 
who prepared the draft. 
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Title of activity s 


Investigation about the w 0 rk done 
for compressing a spring through 
different distances. 


Approximate time s 1 hour 

required, _ 

Type o f activity s Individual activity to be 

conducted in the School. 


List of possible s 
processes to be 
learnt,_ 


Pre-requisite 

knowledge. 


PR .1, 

PR* 2, 

PR. 3, 

Jr i m 4 , 

PR. 7, 

DU. 1, 

DU.3, 

Du . l x , 

DV.S, 

D J.0, 

DU. 7, 

DU. 8, 

DU. 9, 

DU. 10, 

D"’. ll 

P0.1, 

PO. 3, 

PO. 5, 

PO.7, 

po.g, 


and PO.10. 

Work done = Force X distance moved 
along the line of action of the 
force. or W = F X S 


Materials required s 

(a) Availably 


Known weights (50g, 10og, 20t)y, Si'Qg, 

1 Kg, 2 Kg. etc, depending on the Spring)/ 
a wooden base, a card board, a scale etc. 

(b) To be Purchased ; a spring 

( c ) To be improvised s 

A pan balance as explained in the 
procedure. 


Proced ure 
STEP .i s 


Teacher will instruct the 
pupils to collect the materials required. 




-s 47s- 


EHEiisJ.MtJjrf.tics Pupils Will collect the materials 
mentioned under para "Materials required". 


. s id r iQiX'LQ. bj= .leai^ts pr .1 , 


PR.2, PR,3. 


STEP.2 s 


otxyit^i Teacher wiU help the pupils 
to design the experiment. 

Pil£i.P^.. 3 -il 1 l.ivltv 5 Pupils will make the arrangements 

dS showR in the diagram given b e l 0w or design it 
in some other way. 



Speci fic Procjesses_ to be le arnt ; PR.4, PR.7 


STEP .3 8 


Tea cher 's acti vity ; Teacher will guide the 
pupils to take observation while performing the 
experiment. , 

Pup ils ' _ac tjyity s Pupils will note the initial 
position of the spring. Then put some known 
weights on the cardboard over the spring/ 







so that the sprang is depressed n Httln. and 
the reading of the new position of the -Jprj n . 
is recorded. Pupil will continue this process 
by increasing the weights on the* spring and 
v/ill note the corresponding rending:; which nto 
recorded in tabular form in Step.4* They may 
be encouraged to think about the maximum ••nd 
the minimum v/eights required to perform tv, j 
experiment* They may al s o learn To mini mire 
the errors in their observation. 

to be _lqapnj;: jr, i , ^ , 3, 
DU. 4, DU.5, DU.9, DU.ll. 


STEP. 4i 


?-O a . c .her. , .s a ctivity s Teaclx r will instruct the 
Pupils to record observations taken in Step.3 
in tabular form. 


vi_ty; P u pils will record the 
observations in the table given below. 


Si. Position Amount of" 
Mo* of spring weights 

in CM wi- placed on 
thout pu- the spring 
tting the in Kg wt. 
weights (y ) 
over it 1 


(3 i ) 
’J Y“ 


..3 


Force in 
Mewton 
exerted 
on the 
spring 
(F) 


t osition 
of spring 
in Cil 

when weight; 
are placed 
on it. 

(3j 


Distance 
in Op, 
through 

> v/hich 
spring is 
depressed 


.. 4 


Work done 
on the spring 
W = F X s, 

Z'fZTZ 


5_X.rocesses^_J?e_.learnts Du. 5, DJ, 6, 
DU. 7, D’J.O, DU.ll. 


STEP^s 

Saaa^'xictijats;, Teacher will ask the pupils 
to identify the errors and suggest ways to 
minimise the errors. 
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DuPAAO.'—• Pupils must know that the 
c r 1 board placed on the spring should b G such 
th'if it must not depress the spring when put 
I 'Vi r it. 

JLfi Jktpc_i-pc. ses to be learnt s D T J ,10 


Tu,pCJbtpr'n__uctivi,ty,: Teacher will ask the pupils 
to i'ib .;rve ..he 'trk done calculated for 
corcr.sinj through different distances and 
t-o plot ' <iO gr.r >h between the two and draw 
.i ' iD-nC'JS . 


f Ul'dA ; \'_ . jdjfVit^! Jrupils v/ili plot the work done 
<’nlcjluted in Stop.4 versus the distances through 
’which soring Is donress .d, and draw inference. 


Ja*. K . y 


h}6rk —Sy 

X 

proc esses to he learnts PO. 1 , PO. 3 , 
PO.h/ PO.7. 


Teac h ex 1 ..^ activity ; TeaChe r will ask the pupils 
to plot graphs between other different variables 
involved in the experiment and draw inference. 


P upjIs 1 activi ty.— PuPils will plot graphs 
between work done versus mass kept on the 
spring and between distance through which the 
spring is depressed versus mass kept on the 
spring. From the above graphs they will draw 
inferences. 


A 




mam 


f 


rAO/y'j 


---> 

W ni l*~ An ' rt ® "d 


- -----B- 

XU ivrti uz -dr 
Ttr 
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Specific pJ',Q.c_6SjjS_s_ tojbc Jleg*ni* * 1 / i C*3, 

P0.5, P0.7, 


STEP^g! 

Te acher’ s activity* Teacher will nr»k the 
pupils to find out tiie mis of an/ hudy like 
a stone or a piece of stonO/ if kept on thj 
spring using the graph III mentioned In 
Step.7. 

P-dPilpA if&y&r- pli Pids will find out the 
distance through which the Spring it; flo-*rcns^d 
wh e n the body is kept on the spring, rhen from 
the X-axis draw a line parallel to thy .-ixis 
to meet the graph. Then from the point cm the 
graph draw perpendicular on Y-a?ci«* The point 
of intersection on the Y-axis will -Ivu the 
mass of the h©dy as shown in graph IV below# 



distance 

i—*« 

a 


§ES£i f j&JSACjsse£^^ PO.7, P0.10,P0.9 



Pro cgss - b ased Practic a l No, 9 


DISCIPLINE 


LEVEL 


TITLE OF /.CY3 V1TY 


s Physical Science(Physics) 

* Class - IX 

* Investigation about the 
density of different woods. 


Name o r - the participants s Mr, Gopal Krishna Bebortha 
who pr^parefi the draft. 
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Title_ if activity ; 


lav stitjating abmr tho density 
of different woods> 


Approximate time ; 4 5 minutes 

recruire d_, 

Type of activity s Group activities in uchool* 


List of possible s 
processes to be 

PR* 1 / 

DU, 1, 

PR. 2, 

DU. 4, 

PI 1 .4, 

D‘ T » 5, 

D1J.0, 

DU. 11, 

learnt. 

P0.3, 

P0.5, 

F0.6, 

P0.7, 

PO .11, 


PO.12. 


Pre-requisite 
kn dw 1 1 edge.__ 


s (1) The pupils have knowledge about 
different kinds of wend nvniliblo 
in the locality. 


(2) They have knowledge about measure 
meat of mans and volume . 


(3) Density = 


Hass 

Volume 


Materials required ; 

(a) Avai l able : 

(i) Teak wood, (ii) Sal, (iii) Pinsal, 
(iv) Sisua, (v) Gambhari.of same length* 

( b) To bp, pur ch ased : 

(i) A measuring plastic cylinder* 

( G ) To be improvis eds 


(i) An improvised balance and some 
tamarind seeds of same weight 
(approximately) end a thread of two 
meters length. 

Pro cedure s 
STEP. 1, 8 

' s setjvj^ty; The teacher will ask some 
students to collect different typer of wood and 
ask them to cut each of them to uniform size 
of same length. 



£ 5 3 s — 


■”ome of the pupils will do 
according to the suggestions given by the 
teacher. 

g£G£iJA£_i 2 ro,cL osses to be learnt; PR.4, PR.5,PR .7 


STBP,2 s 


Pjla ohpr 1 S ‘iptiyljzys The teacher will ask some 
students to bring two lids of empty Zard a tins 
(size being same), a wiring pipe of 2 0 cms. 
length* do suggests the pupils to prepare an 
imiiroviced balance giving them the two tin 
lids, a thread of about one meter and a nail. 
Further ho asks the students to bring some 
tamarind seeds of uniform size to be used as 
weight (Different coins can also be used as 

weight). 


Pupils 1 a ctiv ity^ The pupils prepare an impro-' 
vised balance. At first they make three holes 
at equal distances inthe edge of the lid and 
tie them with three pieces of string and 
finally 'put a knot of the three strings at the 
other end. Similarly they do this in the other 
lid and keep the length of string same to that 
oC tho first they have used, N 0 w they make a 
hole at the cejntre of the pipe and two holes 
arc made equidistant from the centre at both 
end. Now they insert the knot threu gh these 
holes at both ends of the pipe. A string piece 
is also introduced at the central hole of the 
pipe that acts as the fulcrum. They collect 
some tamarind seeds to be used as weight. 


Specific pr o gesses to be lear nts RR.4, PR.5,PR./ 


STEP. 3 . 


Teac her 1 s a ctivity ; The teacher v/fll ask 
students one by one to measure the mass j of 
each wood with the help of the improvised 
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’■■alancG and record the number t, "<-rind 
seeds being used as v, eight* 

Pupi ls 1 activity s The- pupils >«<eioh e-pd! of th-* 
wood and record the number oi s*ndn counter 
balanced in each case» 

esses. J&Z J^hbl£ n Ji* J ZW t C, 


STEP, 4 8 


Teacher f s acti vity? Th-, tench, r will u;k the 
pupils to tie each of the-, u*,d by , hu in , and 
immerse them one by one in g fiU.-e.O'srj n j j,,r 
containing wnt: r aftv-r noting d-wn He initial 
lovel and asks them to note dc.\?:» ftp final Level 
of water in each case. 


pupils,LThe pupils do tin- s.ao nn 
suggested by the teacher one after -nether and 
note down the final reading o£ w-U, r luvol. 

Specific £rocesc_es_ to belqmjjtj; DU• 4 1 DU,5, DU.6 


SI, 

No. 

Type of 
wood 

Mass X 
in units 
of seeds 

1 . 

Teak 

Mr 

2 . 

Sal 


3. 

Piasal 

Ml 

4. 

Sisu 


5. 

Garnbhari 

«*» 


Volume* 



c 

# <> ' *i 

e -do 


Density 

X/Y 


STEP. 5 . 


A c _ti^ity• The teacher asks the pupils 
to investigate about the density of different 
woods so taken. 




<iie pupils get density of 
: ; d: ^ /i ,jv 'rg lying the formula mass/vol u me 
nit;' in units like no. of seeds/c.c. 


. | , T 

< i w,0 


idJifiPU L>0 bo loarnt s DU,4, DU,5, DU.O 



^ f * # w “"'i" 


The teacher will ask the 


Wile *.j» un„ly:,;o and arrange density of 
differ, nt Wu'An cio taken in ascending order 
m their densities. 


ludiig'., .y,tiyity» Tho pupils will find that 
volume ro-mninin j constant the wood tha t has 
more :m 5 nn her. more density and that which has 
loss m <n;; ha?; L,-ns density. The pupils will 
analyse -in I find tha t different woods having 
different mass have different density* 


Jpetff lie pr jesse s tp be learnt* P0.6, P0,7, 

. . . 


ro.ii, 10.12. 


* *« * * 
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Process-based Practi cal No .10 

DISCIPLINE . ’ s Physical Science(Physics) 

LEVEL t Glass - VIII 

TITLE OP ACTIVITY : Investigation of Radiation/ 

Absorption abilities of 
different colours. 

Name of the participants s Preoti Lata Jena 
who prepared the draft. 



—* h7t 



Invtjj M f'iN a * x '< ' 4 

rtbrcrpti -n ■-* J i * * 1 • 1 'i * f »xont 

col ■ <orr. • 


Approximate fc i mc * 

ra'iui££^--- 


mynfl of activit y * 


List o£ possible * 
processes to be 
learpt» ___ 


Pre-requisite 
kno wledge __ 


irairn* 


piC. 1 * IP « % 

* * 

<* -* * / 

i » 

* 

i H * f z 

di. i, y ‘. i / 

* • / 

^ * 

< * 


FO*l, H,.. ( 

i * * / 


1 V 

i o m 7 # ro. i, 

i 0*1 ‘ . 





Pup! Is ~iy 

\U V •! 

' t .* 

n 

«*, f- , , f5 i 

ten; id* 'Store 

5!; * 

i ? > 

i, 

' * »#* 

1 ,hoor„ti | - 

and 

t 1 * 

'• i * 

5 ' 

n £ heat. 


Materials required: 

(a) Available ". 

(i) 3ott lt‘5 y-m... " , Uj: Thurrometer 

(iii) ‘.liter* (iv* hx .« 5 * 


(b) 


hasodi 


(i) Pieces ;-f eiMns 1 s 
eolo«irs. 


Proce dure s 

p .or ■ ^ i i iP-n 

STEP.lt 

Teacher's activity : To •, ch or tell s that wc wi 11 
investigate the abscr; ti Hut i si abilities 
of different colours and asks c‘ t e pupils to 
formulate hypothesis re turd in } the J*r tolum* 

Emai ls. 1 , activity : Each pupil will f >r mu late 
his own hypothesis and n:it< it down in the 

note book, 

S£g£l.tis__&rocesses fco.JUi luarn .tt Wi.1, 3 
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S'JLSP, 


Tl 'Ch^ r 1 g _ 
j;>r *il." t ." 
i i.tont 


Teacher instructs the 
llaet mat-.riajs required for the 


Ld&JiiJLAAAZ 5 upUs Will collect several 
be'clen OL ij'tro sj : 'Qt w< tr, pieces of different 
coloured tlothc/ rjum/ thread, thermometer. Some 
’in .y Collect coloured bottles for which 

colour-**' s :3cfh:; ir not required. 


Cnfu’iJAC. JiX.' tQ be l earnt ! PR.4 


31 jy, 3 $ 


To.ichor' t ac tivity* Teach.r asks the pupils 
to lint. {Ho p-eoantions they should takes 

PupiU ; 1 ■ iCt jvit yt r u pils will clean the bottles 
and wii V 'he euterside of the bottle so that 
no water remains on the outer surface because 
it will affect absorption of heat. 


o ss> j <3 to be lea rnt: PR*5 


STEP«4 j 

Tc t ich> . r * s a c tivity i Teacher guides the pupils 
to arrange the apparatus for t he experiment. 

f’uPils* activity ? Some pupils may tak© the 
clowned bottles and put gum at the out e r surface. 
Then they may paste one coloured cloth to the 
bottle covering the bottle completely only 
leaving the mouth. They may keep one bottle 
without covering anything. Then the bottles 
are allowed to dry. Some pupils may suggest 
that instead of covering the bottles with 
coloured cloths we may colour the bottles with 
different coloured paints. 
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P u pils will pour one measured amount (It may 
b e one glass) of water to each bottle. Pupils 
may tell that measured amount of water is 
required to keep the volume of water in each 
bottle same. They have to see that while pouring 
water in the bottle it should not get drenched. 


Specific proce ss to ^e^earnts PR. 4 , P R. 5 , PR. 6 . 


?Jache r' s ac tj yjty s Te a cher devldes the pupils 
into two groups. Group A will investigate about 
the absorption of heat and Gro'ip 3 will investi¬ 
gate about radiation of heat. Then the teacher 
gives instructions to start the experiment under 
his supervision. 

Elipi 1 s i Group A pupils will take th® 
various coloured bottles filled with water and 
measure the temperature of the water in each 
bottle* Then they will put one bottle in the 
sunlight for 3 0 minutes and then note d D wn the 
temperature of the water inside the bottle. They 
are to then repeat the procedure with each of the 
bottles. However the activity can also be completed 
in just half a n hour if enough number of thermo¬ 
meters are available. 

Group B on the other hand will note the 
temperature of the water in each bottle and then 
bring the bottles into the shade. Wait for 30 
minutes and then measure the temperature of the 
water in each bottle. 

£Bg£i£is..£rgcess_a s _t _ 0 be learnt ; DU.l, DU.4, 

DU.9, DU,11. 


STEP. 6 s 


Teacher 1 s activity ; .. 

- 1 Teacher guides pupils to 

record the observation in a tabular form. 



s 6 0 s •** 


iyjPAL 3 . 1 -iupils prepare a table to 
note clown the data they have obtained from the 
experiment. 


Table 


i Name of 

Pomp. of 

Temp.of 

Temp. 

B — A 

the colour 

the water 

the water 

of the 


of the 

before 

after 

water 


bottle 

keeping 

keeping 

after 



in sun- 

in sun- 

keeping 



light. 

light for 

in room 




3 0 rninu- 

temp. 




tes. 

for 3 0 





minutes 



A 

B 

C 



1 Green 


2 Red 

3 

4 


SpoCjfjc Pro c esses t o be lear nt s DU.5, DU,6 

STjSP.7; 

Teacher's a c- tivity ? The teacher gives instruc¬ 
tion to analyse and Interprete the data* 

Pupils^ ac ti vity a PuPils who ha v e recorded the 
data in a tabular form go through it* The diffe¬ 
rence of temperature of A and B gives a measure 
of the heat absorbed by a particular colour. 
Where tho diffferenco is more that colour absorbs 
more heat and where it is less that colour 
absorbs less heat. 

Difference B a n d C gives a measure of the 
heat lost due to radiation. In the case where 
D - C is more radiation is more a nd in the case 
where B - C is less radiation is less. From this 
the colour which radiates fast can be found out 
hy the students. 

Specific Processes to be learnt t P0.1, P0.2,P0.3, 
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STEP . 8 : 

Teacher* s activ ity 8 Teacher as ^- s l^ 4 - Pupils 
to verify thoir own hypothesis from the analysis, 

Pup ils 1 sctjjvity 8 Each pupil verifies hig 
hypothesis from the result and rejects tho s o 
hypothesis which are not correct. 

Specific proces ses t p_jiQ_li5_ar.nts P0«6 


Teacher 1 s activit y: Teacher guides the pupils 
to draw conclusion and generalise the result, 

PnPils 1 activi ty; Each pupil draws his own 
conclusion after verifying the result and 
arrive at s a generalization regarding the 
comparative ability of colours to absorb and 
radiate heat. 

Specif jg processes to be learnt : PO. 7, L’0.9 


Teacher 1 s activity : Toucher asks the 

pupils to suggest how the generalization Ctin be 

applied in day to day life. 

EuEjljtL-act ivity s Pupils may suggest some 
applications regarding use of lighter colours 
and darker colours under specific life - 
centered conditions. 


Specific processe s to be learp t: PO, 10 






DISCIPLINE 

Level 

title of activity 


i Physical Science(Physics) 

! Class - IX 

: Investigation about the 
effect of pressure on the 
volume of a gas in a vessel. 


Name of the participants i Preeti Lata J e na 
who prepared the draft. 



— s (S3 1 — 


Titje. o£^3&l2tk t5C s 


lnvestigati° n 
of pressure on 


about the effect 
the volume of a 


gas in a vessel. 


Approximate time s 
- 

Tv p_«»_o£ a ctJJSUa J 


2 Hours 


Activity can bo a r. irdiv-dual 
or group activity to o,< done in 
school =nd outoilc school. 


List of possible > 

PR.l/ 

PR. 2 / 

iK<* % 

1 » 4 / 1 " * 5/ 

processes to be 

PR.O, 

PR. 7 . 



Ijaarnt . - - 

DU . 1 / 

DU. 3, 

DU. 4, 

D ■ . *•, DU hi / 


DU. 11 

, D*’.t 

* 



PO. 3/ 

PO 15| 

ro.fq 

I ’O * 7 , PO.9, 


PO.11 

, P0.1 

2. 



PQ.1Q, 


pre-^equisit© 
kno wledge _ _ 


student may have .<nov.»lo‘tjc 
about pressure*/ force and 
stages oc matter- 


Mate rials requ ireds 
(a) Available ". 

(i) Weights of different measures* 

(ii) W a x, (iii) A stand to fix the syringe. 


(b) To be purchased ; 

(i) 1.5 to 2 cm diameter thick 
glass syringe. 


Procedu re i 
ST EP. 1; 

T eacher’s acti vity! Teacher tells the pupils 
that we will investigate about the effect of 
pressure on volume of a gas in a vessel and 
asks the students to formulate hypothesis 
on the problem. 
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t . U i fi . 1 . 0 , !^ A c ALyi,ty• 2ach pupil will formulate' 
hie own hypothesis a n d write dow n them on the 

note* hook. 


Sili^O^J^q.QSses. t 0 be learn t % PR.1,pr.2,Pr. 3 . 


Sx-oP « ?. S 


.Jict 8 Teacher will ask the pupils 

to collect the materials required for the 

o:<P ' 1 riment. 

— icAi yity « Pupils Will collect the 
wri-jht:;, of different measures/ a thick glass 
eyeing -• about 2 cm diameter/ wax to seal the 
Opening of the syringe and a stand where the 
Syrian*.* can hr fixed in a vertical manner. 

Specific., p rocesses to be, le arnt j PR. 4. 


ycg-c her 1 0 activit y t Teacher instructs the pupils 
to design - the experiment and supervises the 
work mi also aks them to take necessary 
p;count ions, 

LuP.i lh V activity i Pupils will take the syringe, 
fill tho syringe* with air upto 3/4the of the 
Capacity. Than they will se a l the opening of the 
syringe with wax. It is the opening at the front 
side whore usually tho needle is attached. Th e n 
they will fix the syringe on the stand vertically 
keeping the sealed sid.e down wards. While 
scaling they have to take car e that the hole 
is sealed air-tight/ otherwise air will leak out 
when some v/eight is kept on it. And also while 
fixing they must make sure that the syringe w^.11 
not fall down when weight is kept on the piston. 


Sp.ftC4jftc.Itocesie^tQ,JuaJLgajyit* ' pR * 4 ' pR * 5 ' 
PR.6, P^.7. 



* 

A 
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STEP.4s 

Teacher’s ac tivity s Teacher will guide the 
pupils to carry out the experiment and tell 
them to record the readings while doing the 
experiment• 

Pupils' activi ty s Pupils will start the 
experiment by taking the initial reading of 
the syringe. The syringe is graduated and hie 
readings will be taken in "ml". Then pupils 
will put that much weight on rho piston as is 
sufficient to gush the piston in by ^roroximat j] 
1 ml. They will r G cord the weights put on the 
piston and the new volume of the air inside 
the syringe. They will repeat the experiment 
by putting more and more weight on the piston 
and recording the new volume of the air inside. 
They are to continue the process till the 
volume of the air inside the syringe becomes 
almost half its initial volume. 



Sp ecific pr o cesses t Q be learnt : DU. 1, DU.3/ 
DU.4, DU.5, DU.9, DU.11. 


S TEP. 5s 


ity s Teacher will instruct the 
pupils to record the dat a in a tabular form* 


‘ Eu£li^LPupils will make a table 
and record the readings of the experiment. 
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Serial 

Wo. 

Weights in 
Kgs. 

Volume of air 
in the syringe 
- in ml... . _,, 

1 

0 Kgs. 

■ 

2 

- 


3 



4 

. 




Bag.s.1,£ is,,,iar.Qc9g.5.as ll .JmJfrOjaaaafc» dtj.4, du.5,du.6. 


STEP.6: 


Te acher's activity ; Teacher will ask the 
students to- analyse the data end plot a graph 
by taking weights in one axis and the volume 
of air in the othej- axis. 

P up-; Is 1 actjy-itv s P u pils' will draw a graph 
by taking volume of air in x-axis and weights 
in Y-axis. Pupils may find out from the graph 
the volume of air when there is zero weight on 
the piston and note that with increase of 
weights on the Dan the volume of the air inside 
the syringe decreases. Pupils find out from 
the graph the weight that is to be put on the 
piston to decrease the volume of air by a given 
amount/ say 1 ml. PuPils may; . *.->,>-■* draw 
a graph between weight put on the piston and 
universe of the corresponding volume of the air. 
Using the graph so drawn they may be led to 
arrive at the equation 

W = W + ~ -(1) 

o V 

where/ 

W = Weight on the piston 

V = Volume of air 

and W fit C are constants* 
o . 

Speci fic P rocesses to bo learn t? PO.2/.P0.3/PO. 5 
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STEP. 1 % 

Teacher 1 s activity * Teach r will -hk h-.c: 
students to verify the nypothu£x.-n th v y hpye 
formulated. 

Pupj Is 1 actjyity t Each, i^upil will verify the 
hypothesis he has formulated 'Usd reject these 
hypotheses which are not true* 

M*XS&* ro * r - * 


STEP.8s 

Tea cher's actjvlty s Teacher v/i. 11 instruct and 
guide the pupils to draw conClusl ,n, arrive 
into a generalisation and suggest lor its 
application as other fields. 

Pupils 1 activit y? Pupils will inter* n/etc the 
result as expressed in GiUptiun-l and muy com u 
• to the conclusion that 'when there is more weight 

on the piston the volume of the gas decreases. 
In other words they m,~iy suggest when pressure 
increases the volume of the gas decreases. 

£ls 0 they may report any other conclusion they 
may arrive at. 


^g^ifi- C-Processes to bp learnt: po.7, ro,9,PO,lQ< 


STEP. 9: 


^sap her 1 s activity ; Teacher will ask tho 
pupils design now experiments on tho same 
probl e m and relate it to other experiments. 

^j j£il sJ M a e^jvgjj^-s PuPils may suggest new ways 
of doing the experiment. TheY may experiment 
with same syringe instead of putting weight 3 
th G y can pull out the piston and see the result, 


L^g 3 —t_p_be lea rnt i PO.l 0, PO.12* 


\ 



Pr oge3S r bris ed Prac tica l No,12 


DISCIPLINE s Physical Science(Ch e mistry) 

LEVEL s Class - VIII 

* 

TITLE OP ACTIVITY t Investigation about the 

process of rusting of 
iron, 

Name of the participants t Mr* Abhimanyu Das 
who prepared the draft. 



Title of activity 2 
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Invcstigation about the* process 
of rusting of iron. 


Approximate time s 35 days, 
rejauirgd.,_ 


T ype of activity 2 


Group activity to be conducted 

in the school* 


List of possihle : 

PR, 

.1, 

PR, 

2, 

FA, 

■ 4, 

Pi*. 

5, 

processes to be 
learnt. 

DU, 

>1, 

DU. 

3, 

DU, 

> 4, 

DU , 

% DU , G 


DU, 

.7, 

DU. 

9, 

DU, 

,10 

t DU 



PO, 

.i/ 

PO. 

2, 

PO, 

,5, 

PO. 

7, PO,9 


PO, 

.10, 

PO 

,1 

2. 





Pr e -r e c[uisite 

knowledge. 


Method of taking wo.ight by a 
physical balance. 


M aterials required : 

(a) Available : 

(i) A physical balance and a weight box, 

(ii) Via ter pot, (lil) A stove, (iv) Water, 
<v) Blotting paper, (vi) An iron plate, 
(vii) a piece of iron, (viii) An iron nail 
( 4" size ) , 

^ be , Purchased ; Nil 

be improvised ; Nil 


Procedure s 
STEP .1 * 


£g££. h ar 1 5 . .. dS tj^lty ? The teacher will arrange a 
Physical balance and a weight box from his 
school laboratory or from a shop. He will advice 
the pupils to collect an iron plate, a piece 
of iron and a nail f rom their home. He will 
identify and narrate the problem clearly and 



-s 70 s - 


divide the students in 3 groups. He will 
chose the group leader and assign duty to 
each boy of the group s 0 that all of them 
will got proper engagement. 


:* PuPils will try to 
the problem and collect the required 


comprehend 

materials 


from their home. T he three group members will 
know their individual duties. 


Spe cific processes to be le arnt.s PR.l, PR,2, 


STEP.2 


Teacher's activi ty; The teacher will design 
the experiment a nd make the students understand 
the method of weighing. He will demonstrate and 
point out the precautions while weighing. He 
will assign Group I to test rusting caused in 
iron when placed in open air space. Group XX 
to test rusting caused inside water and Group III 
to test rusting inside boiled (without air/ water. 
Precautions are to be taken while taking the 
weight of wet iron pieces, Th e y will dry up the 
pieces by blotting paper before weighing. 

Pupils' acti vity? The pupils will noted 0 wn the 
precautions. Each group will make their iron 
material shining by rubbing with sand paper and 
than find out the weight of the iron pieces 
assigned to each group. 

Specific processes to be leapnt s PR.4, PR.5. 


Teacher's activity ; The teacher will help the 
groups to take correct weight. He will advice 
the pupils to note the initial weight of the 
iron.pieces. He will ask the pupils to make a 
tabular form as given below and pote down the 
weights of the same iron piece without making 
it clean after a gap of seven days. 
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Pupils 1 activjt ys r u pils will tnl: ho weight 

of the rustless iron and note the initial 
weight in their note book. They will tabulate 
the weights after each gap period ns giv^n below. 

Table 


No. Of 
obser¬ 
vations 

Date of 
obser¬ 
vations 

Weight of 
iron 

Di r ferenca 
of weight 

1 

1 st day 

W 1 


2 

8th day 

w 2 

W 2 - W x 

3 

15th day 

W 3 

W 3 - W 1 

4 

22 nd day 

W 4 

V, 4 ~ W 1 


Specific processes to b e learnti DU.l, Du, 3, 
DU.4, DU.5. 


STEP. 4 ; 

5!s p ,. P . h t Teacher v/ill ask the pupils 
, to find out the difference of each weight from 
the initial weight. 

Pu^ .ls 1 a cy^ t^i P u pils will calculate the 
difference in weight as per the teachers advice 
Th e y will p ut these values in th e tabular form. 
Each group will prepare a table in r e spoct of 
the iron piece given to it. 

§2 eg i £ fc processes to bo learnt: DU .6, DU.7/DU.9. 

, \ 

STEP. 5 t 


dL 9 .yvJ.jtys The teacher will direct 
the pupil t 0 trace a graph taking the days in 
X-axis, i n cre a se in weight in Y-axis? . He will 
ask the pupils to draw inferences. 
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^J 2 X±^_act■j.yjXxi Pupils will plot the graph 
as p 0 r the adv ic e of the teacher arf pupils’ 

m Q y draw inferences about the rusting in each 
cane. 



Sjgeci.fj.c..processes t Q be learnt! P0.1, P0.3, 
l-'0.5, PO.7. 


STEPPS 


Teacher's act ivity J The teacher will ask the 
pupils to compare the three curves and genera¬ 
lise any hypotheses, formulated previously. 

Pupils 1 activity * E a ch greup will compare their 
graph with the other. They will generalise the 
hypotheses. 

Specific Processes to be learnt ? PO,7, P0.9, 
PO.IO, PO ,12. 


Teac he r's activity : Teacher will ask the 
pupils to make a list of cases where they have 
seen rusting take place in daily life and 
suggest procedures to prevent rusting. 

Pupils' activity : Pupils will prepare a list of 
life centered examples of rusting and state 
processes to prevent rusting. 

Sp ec ific processes to be learnt ‘ PO.6, P0.9. 
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£rpjqej^s-^bas_ed Wca 1 No.2 

DISCIPLINE s Physical Science (chemistry) 

LEVEL i Class - X 

TITLE OF ACTIVITY i Classification of substances 

available in the kitchen. 

Name of the participants s Mr. Ramani Ranjaft Rout 
who prepared the draft. 
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Tit le of activity : classification of substances 

available in the kitchen. 


Approximate time 

—___ 


: 


2 hours« 


Typ e of . activity 5 


individual activity to bo conducted 
in the school. 


List of possible 
processes to be 
l earnt ■ __ 


PR.3, 

FR.4, 

PR, 7 

DJ.l, 

DU.2, 

DU. 3 

DU, 6, 

DU.C, 

DU, 9 

P0.2, 

P0» 6. 



Tr e -requisite s Organic, inorganic, alkaline and 

knowledge , , 

- —i- acidic substances. 


Mat erials required s 

(a) Available : 

Rice, dal, flour, sugar, common salt, 
coconut oil, mustard oil, kerosene oil, 
patato, lemon, slaked lime, washing 
powder, cap of a bottle (metalic), 
spoon, matches, lamp. 

(b) To be Purchased i 

Iodine, Potasi u m Iodide solution. 


P rgeedure t 

PHASB . I (All the substanna.cd 
STEP.I- 


T^herJ-^^ct^v^; Teacher will instruct the 
pupils to Collect the materials required. 

L^J^^cUvitys Pupils will collect the 
materials required and note down in a sheet of 
Paper m a rk e d as •!/, alphabetically. 

Jo e. learnti PR. 3,PR.4,PR.7 
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STEP.2s 

Teacher 's act ivity ; Teacher will instruct the 
pupils to heat the substances and smell the 
odour of the substances under heating. 

Pupils' activ ity: Pupils will heat a little of 
the substances taking one at a time. They will 
smell the odour of the substances under heating 
and not© down the odour. 


Sjpec_ifi_c_^roc.ejses _to be._l_earn tt DU. 1, DU. 2, 
DU.5, DU.9. 


Teacher's activity * Teacher will instruct the 
'pupils to categorise the data recorded in another 
sheet of paper. 

P upils' activity? Pupils will categorise the 
data recorded in another sheet of paper 
marked as 1 T' 2 . 

SppC ji £;i c processes to b e learnt’. DU.6, DU, 0. 


STEP. 4 : 

Teacher's activity ; Teacher will instruct the 
pupils to analyse the data in 'T 2 1 and draw 
inferences, ' 

Pupils' activity * Pupils will analyse the data 
and draw the inferences, such as - if odour is 
coming out on heating a substance then the 
substance is organic» and if no odour is coming 
out .then the substard e under examination is 
inorganic. They will then classify the materials 
collected into two groups. Organic and Inorganic 
and record it in the paper marked 'T^ , 

Specific proc ess es to be lear nts P0.2, P0.6. 
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PHASjjbT1 Jp.n lX o rgani c sub s tances) 

STE P.1 ; 

Teacher 1 5 activity * Teacher will Instruct the 
■ pupils to heat one of the organic substances 
in the metalic cap, collected and observe the 
odour and flame of the substances when strongly 
heated. 

Pupils ' activity! Pupils will heat one of the 
Organic substances in the metallic cap of a 
bottle and observe the odour a n d flame of the 
substances under heating and note down. They 
will repeat the procedure with each of the 
organic substances. 

Specific Processes to b e learpts DU,2, DU„5,DJ,9 


STEP. 2 s 


Teach e r 1 s act ivit y ;; Te a chor will instruct the 
pupils to categorige the substances separately 
using the recorded data, 

-.,sc t.iy.IJby 8 Pupils will categorise the 
organic substances according to the type of 
flame produced by the substances under heating* 
Those substances which formed Sootvj flame will 
be put in one group and the substances formed 
non- flame will be put in another group. 

^ ■ ( ^ c i . f ,i £ .. J £rac_es ses to be learnt s- DU. 2, DU. 5, DU.9, 

STEPo. 

'5!Qach e r'_s _^ctj.s Te a cher will instruct the 
pupils to analyse the data, recorded, and draw 
inferences. 

Pupils will analyse and draw 
inferences, as follows. The substances which 
formed flame under heating, are Aromatic 
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organic substances and the substances, which 
formed non-soot^- flame under halting, are 
Aliphatic organic substances, 

gp.pcj fjc Processes to be learnt: PO.2, P0.6. 

Pi-IhS K ~ III ( O n ly Al iphatic substances )_ 

STEt^l_j 


Teac h or* s acti v ity ! Teacher will instruct the 
pupils to add Potasium Iodide solution in 
aliphatic substances and to observe and note 
down the effect. 

Pu pils ' activity ; Pupils will add p 0 tassi u m 
Iodide solution drop by drop in Aliphatic 
substances, ( oil mainly ) . By adding one or 
two drop of Potgsium Iodide solution into 
coconut oil, it will become coloured and by 
adding the Potasium Iodide solution in to 
mustard oil no coloration will be formed, 
immediately. 

Specific' processes tp be learnt s DU.2,DU»4,DU.5, 


STEP,2j 

Teacher's activity ; Teacher will instruct the 
pupils to categorise the data, recorded , 

PnPiIs' activ ity: Pupils will categorise the 
data recorded. 

Specific processes to be learnt s DU,6, DU.O. 


ft > 

TMPhPrb acfcii^ity * Teacher will instruct the 
pupils to analyse the data and to draw' • 
inferences. 


STEP.3! 
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Pupil s 1 activity Pupils will anal /r>o the data 
recorded and give their conclusions an per the 
following. 

By adding rotasium iodide if he c ./lour 
of the substance changes immediately/ th*-n the 
substance is saturated and if the colour does 
not changes immedi&tuly by adding t nu, tv/o 
drops Potasium Iodide then the substances are 

unsaturated. 


Sp ecific processes, to be l earnt t PO ,2, iO.G, 


PHASE - iv ( Only i 


ibstuncos ) 


STEP.lt 

Teacher's ac tivity? Teacher will instruct tho 
pupils to add lemon juice, lime viator, separately, 
to each of the inorganic substances end to 
observe the changes of colour and formation of 
precipitates and to record them in ouch case. 


Pupils' activity * P u pils will do an per tho 
above instruction of the teacher. 


S pecific 'proc esses to be learnt* 'DU«3,i)• i.4,DU.5. 


Teacher's act ivity: Teacher will instruct the 
pupils to categorise changes occured by adding 
lemon' juice, lime water and also note down the 
cases where no changes occured by tho addition 
of either lemon juice or lime water. 

Pupils' activ itya Pupils will categorise the 
data r e corded. They will put the substances 
acted on by lemon juice in one group, acted 
upon by lime water in a second group and 
substances showing no reaction in the third 
group. 
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■!£ 1 X2 J2£g£ 03 s e r to -_.J^J,earnt s 


D U.6, DU. 0. 


UTEi * ') s 


X i ^£h^rU_fl£=ana: - Tc ach ^r wii! i nstruct tha 
r ’ U! ’ llS ta ' ,nali ' Se thC ^ ta «* to draw inferences, 

vuaial^sa-yAtjt. i^n s Kiu analysa the data 

,-.nd drrn, the inference ns per the following. 

1) Substances reacted upon by lamaa Julce 
are acidic, 

2) Substances reacted upon by U me water 
are alkaline. 

3) Substances showing no reaction are 
placed as neutrals. 

PllHgjUifi.rnt: DU.2, DU.6. 


PHASE y (Final classification) 

STEP._i s 

Te acher's act ivity; Teacher will instruct the , 
pupils to analyse th e data recorded from Ph a se~l 
to Fhase-IV and make a classification of the 
substances^ available in the kitchen. 

Pup ils'activit y; Pupils will an a ly s e the data 
recorded from Phase-I to Pha s e-iv and make a 
classification as followss 


Substances 

_L_ 


Organic 


Inorganic 


T 


acidic Aikallno Neutral 


Aliphatic Aromatic 


Saturated unsaturated 

Sp ecjfjc pr ocesses, t o b g lear nt; PO*2. 






DISCIPLINE 


LSVDL 


TIT Li] Ol' 1 ACTIVITY 


1 Physical Science(Chemistry) 


• Class *” IX 


: Investigation about 
solubility of different 
solutes in water at 
different temperature. 


Name of the participants s, Mr.Umesh Ch a nd r a Bhukta 
v/iio prepared the draft, 
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Title of acy /yJLt%; 


Solubility of different solutes 
in water at different tompcrntu^n. 


Approximate time? s 50 minutes 
ru [u irecl , a _ 


Type. o£ aptjvitJZ 


Group activity to b<. condur.to 1 
in school. 


List of possible : 

PR. 1, 

PR.2, 

I d«4 # 

l R.O. 

processes to be 

D-J.l, 

DU.2# 

D J, 3 # 

D t.'w 

learnt. __ 

DU • ^ / 

VO • 1 / 

DU.9 , 

10.3, 

ro.c, 

l’0.7. 


Pre-requisite : 1. Water dissolv-o a £«jW Common 

]SPpyJ-Jri^£l£?.- substances c.q* 3ug. ; r , Silt/ 

Fertilizers, etc. 

2, solutions can become saturated. 

3. Ability to prepare a saturated 
solution. 


Ma terials required *• 

(a) Availabl e; 

(i) Common Salt/(ii) Sugar, (iii)Fertilizer 
(Urea), (iv) Water containers (Glass) , 

(v) Stove# (vi) A small bottle with caP/ 
(vii) Common weighing balance. 

(b) To be improvised ; Nil 

(c) T o be purchase d; 

Thermometer ( CeJ-ccius) 


Procedure 
STEP . 1 ; 


Teacher's activity ; teacher asks the pupils 
to collect materials mentioned above and he 
himself collects a thermometer. 
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iJUjJvLL .iqtiJiiivt Pupils Will collect the 

m, it trials» 

dpceiflc Pr ocesses to be l earnt ; - PR, 2. 



TH»<clV; tz 1 s activity» Te a che r asks the pupils to 
w.iph and dry the glasses, level with names the 
bottles containing Sugar* S a lt and Urea. 

1‘pPil s 1 ac tivity: Pupils will clean the materials. 

SjlQl'jtti c,...processes t o be learnt: PR,4, PR.6. 




'Poacher 1 s activity * Th e teacher sets up the 
experiment. &§ka three of the students to come 
up and assigns each with Salt, Sugar and Urea, 
respectively, and tells them that they are to 
prepare saturated solutions of these solutes. 

Pupjls 1 activity ^ P u pils take charge of the 
bottles containing Salt/ Sugar and Urea. 

Specific processes to be le a rnt? PR.l, PR.4,PR,6. 


STEP.4s 


Teacher*s acti vit y ; Asks the pupils to take 
same volume of Wat e r in each glass. Taking the 
cap of the bottle as a standard for measuring 
solutes, asks the pupils to add one cap-ful 
, of solute €6 water and stir. When the solute 
has completely gone into solution he advises 
them to go on adding one cap-ful more and 
repeat the x^rocess. He asks them to keep an 
account of the number of caps of solute added 


to water 
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p,mils' A fittaap The pp«il= the 

instructions of the tench r end t*« "Co or 
the amount of solutes, inter.as of '=-• 1 -=- •*»«» 
to the water• 


STEP.5 5 


1 The teacher dirr/d ft the 

Tej^hj2rJ_s__e cj^ . 1 ne 

p ~~pils to «o on add inn ca:»fnlR vi ro l’5t r £ in 
the solution till the solution a 

saturated, state* 


Pu pils' act ivity ; The p«i»U» i iro ‘" ,r ' ! h.sturutud 
solutions and find out that no dur" dainty 
go into solufcfcnfl if added. 

Spec i fic proce sses, Ao J>o. Mj l KS2k : D ’ 5 * 1 ' D ‘ * 3 * * 4 


STEP «J5; 

T eacher's activity* The teachur directs the 
pupils to note down the amount of water taken 
and the temperature of the room uyirrj the 
UimownW . . and the number of «"l'» of 

solutes water has dissolved until Uio point o£ 
saturation is reached, dc directs them tr.» 
tabulate their observations ns follows* 


T able - 1 


Name of memp, "Voi of caps 1 Amount of 
substanre room o.f solutes-Jjirhlu toS .JJt-dmft* 


Sugar 

Salt 

Urea 


PnPils 1 act jv jty s The pupils fill-up the 
table with the data. 


Specific process es t o bq lea rnts DU.4, DU.5 
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Teacher's a ctivity ; The teacher directs the 
Pupils to find out the weight of a capful of 
sugar, suit and urea one after another and 
convert the caps into gms. and to write against 
on oh substance in the tabl§ in ST dir 1 ,6 , 

Pup 11 s 1 ac tiv ity; s Follow the directions of the 
teacher, weigh a n d do the conversion of caps 
into gms. 

Spec ific processes to be le arnts DU.1,DU.3,DU,5. 


T eacher's activity ; The teacher asts the pupils 
to calculate the amount of solute in grams per 
the bottle of water* A s ks to generalise the 
concept of solubility. 

Pupils' ac tivity* Pupils generalise the concept. 
S pecific Proc es ses to be le arnt? PO.1, P0.3, P0.7 


STFP^j 

Teacher* s activity ? The teacher asks the pupils 
to ignite the stove and heat solution, to 50 C. 
The increase in temperature be recorded with a 
thermometer and asks to observe and stir the 
solution while heating* 

PnPils 1 activity ; The pupil follows the 
instructions for a particular solution* 

Spe c ific process tp bp. learnt * DU. 1, DU. 4y DU. 0. 
S TUP*IP s 

T eacher's ac ti vity * The teacher directs the pupils 
to prepare again a Saturated solution at 50 C 
and to keep note of the amount of salt in caps 
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to be put-into. He cautions that the thermometer 
is to be used to note that the solution stays 
■ at 50°C. 

Pup j.Is 1 actj vi_tv» The pupils do ns put the 

instructions of the teacher* 

» 

Sjpecific_ prpc,essjas_tp. Joe...l°A r . n t : D ' * 1 ' TS1 • 4 • D ' : * 9 • 

STEP .11; 

TeactUrJs ^activit^s The teacher directs the 
pupils to raise the temperature of the solution 
to 60°C and prepare again the saturated solution 
and observe precautions* 

Pupils 1 activity 5 Pupils will follow the 
instructions* 

Spe cjfjc processes tp be lear nts DU * 1 / DU. 4 1 DU * 9 * 


STEP* 12 s 

Teacher’s activity ^ The teacher asks the other 
students to repeat the experiment with the 
other two solutions. 

Pup jls 1 act ivity; The pupils will follow the 
instructions. 

Speci f ic processes to bg learnt; DU. 1, DU. 2, DU. 4/ 

DU.9. 


STEP.13 S 


Tea cher’s activity 5 The teacher gives them the 
table specified below and asks them to note 
down the data obtained in the tabular form. 
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Table - 2 


Solute 

Temperature j 
j 

No. of caps of 
solute to pre¬ 
pare saturated 
— -solution. 



S -ilt 

Room temp.j 



No. of gna s . of 
i solute in '.t^e 
saturated 
JjaLiltloILu.__ 




i 


50° 


l G0° 


l 



Sugar 


i rua 



i 


I Room temp. 



Pupils 1 activity s Pupils will note down the data in the 
table shown above* 


Speci fic proc esse s to bg. learnt ;- DU.5. 


Teacher 1 5 ac tiv ity : Teacher asks to make inferences 
from the data. 

Pnpils 1 activ ityi p u pils will infer that 
solubility of water varies at different 
temperature and. increases with th® rise in 
temperature of the solution* 

Spec ific p rocesses to be l earnti P0.6, P0.7* 


9 * « • * 
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REPORT Qg TH E PROGRAMME DIR ECTOR 

Keeping in vf e w the continuous effort of the 
N.C.E.R.T, for the qualitative improvement of school 
education in general/ and science education in schools/ 
in particular/ this Workshop on 'Development of 
process-based practicals in physical science at the 
secondary level 1 was planned and designed. This is 
the second one of its type. The first one was conducted 
during February - March# 1993 at Shillong where the 
participants were from Assam# Meghalaya and Sikkim. 

This workshop# h e ld from 23.7.93 to 29.7/93# at the 
Regional College of Education/ Bhubaneswar was planned 
for participants from West Bengal and Orissa# Even 
after continued efforts in the form of letter# reminder# 
telegram and reguest over telephone no names of parti¬ 
cipants sponsored by the W e st Bengal authorities was 
received. The letters of invitation were sent to 14 
participants of Orissa and only G of them reported 
for the workshop. 

The Workshop was inaugurated by Prof .S .T.V.G. 
Acharyulu# Dean of Instructions# Regional College of 
Education# Bhubaneswar• In his address he detailed out 
how a sea of change has appeared in the design of 
curriculum and text-bock after the epo :ch making 
event of placing the Sputnik - I in orbit. In U.S.A. 
this was followed by the conceptuali s t - impericist 
approach by Schwab and the discovery learning 
approach by Suchman. The £SSC books appeared in U.S.A. 
More stress was given to discovery by the child than 
on lote learning of whatever is delivered by the 
teacher inside the classroom. 

There were two extended sessions in which the- 
participants were exposed to the identification and 
design of process-based practicals in physical science, 
A total of 9 problems# 5 from Physics and 4 from 
Chemistry# were placed before the participants for 
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designing suitable process-based practicals. The 
problems were selected to help the participants know 
about practiceIs having eith.«r a holistic approach, or, 
a discovery approach/ or/ definite ubo of interpolation 
and extrapolation, or, inbuilt technique to arrive at 
conclusions through the process of .iinination etc. 

There after the participants were divided into 
4 groups and each group was asked to identify the 
processes involved in the practicals of physical 
science. The list of processes as pr< son ted by onch 
group was discussed in detail in an open house and 
finally a list of 30 processes was prepared for use 
and reference. Those 30 processes were classified into 
three grpups, namely Pre-experiment (PR), During - 
experiment (DU) and Post-experiment (PO) . 

The groups then sat down and tried to identify 
as many problems,3s possible in the frame-work of 
secondary levelcurriculum. A total of 30 such problems 
were presented by the groups and their suitability to 
design process-based practi c als was discussed, a total 
of 14 problem were finally selected. 

The groups were then engaged in designing the 
format in which the instruction materials will be 
written so tpat the teacher can meaningfully comprehend 
them. Without external help and try to implement them 
in a classroom situation. The final format was decided 
only after group and open-house discussion. The parti¬ 
cipants then wrot© down the self instructional material, 
highlighting the processes to be learned in each step 
of the activity. Th e drafts were discussed and 
finalised. 

The valedictory function w a s chaired by 
Prof.K.C.Panda,, Principal, R.C.E., Bhubaneswar. 

He di s cussed how practicals are essential tools to 
improve tie degree of meaningful lemming. He empha¬ 
sized the need for propagating this message of designing 
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practicals at a no-cost basis and helping pupils and 
teachers learn the scientific processes involved in 
doing these practices. 

The participants eloquently admitted that in 
their long service career this is the first time they 
have been exposed to such a novel and fruitful idea 
and have .b e en put to su c h rigorous training. In their 
opinion, 

a) more v; 0 rkshops in this area are needed, 

b) such practicals should be designed for use 

from primary level to the higher secondary 
level, and 

c) the state government may be requested to 
propagate the message through a multiplier 
scheme. 


-s ( 0 ) 




DEVELOPMENT OF PROCESS-BASED-PRACTICALS IN PHYSICAL 
SCIEMCB ATSECONDARY LEVEL. 


From 23.7.93 to 29.7.93 

1. S r i Umesh Chandra Bhukta, 

Asst. Te a cher/ 

Govt.Secondary Training School* 
Umerkote* Dists-K 0 raput. 

2. Sri Gopal Krishna Bebortha* 

Asst. Teacher* 

Govt.Secondary Training School* 
N 0 wr a ngpur. 

3. Sri Purna Chandra Rout, 

Asst. Te a cher* 

Govt. Secondary Training S c hool* 
Kendrapara* Cuttack. 

4. Sri R a mani Ranjan Rout* 

Asst.Teacher, 

Govt,s e condary Training S c hool* 
Pahim a hura, 

Atu -JPahimahura/P .O. Barikpur Bazar, 
Dists- Bhadrak. 

5. S r i Nihar R a njan Mohanty* 
Headmaster 1 * 

Govt.S e condary Training S c hool* 
Rajsunakhala, Dt. Puri* 

6. Smt. Preetilata Jena* 

Lecturer* 

Radh a n a th Institute of Advanced 
Studies in Education*Cuttack. 

7. Sri Abhimanyu D a s, 

Govt.Secondary Training S c hool* 
Polasara, DistJ~G a njam. 

B. S r i Prasanta K u mar Mohapatra, 
Headmaster* 

Govt. Secondary Training School 
Chikiti, Dt.Ganjam. 

LIST OF INTERNAL RESOURCE PERBONS. . 


1. D r .J.K.Mohapatra* 
Reader in Physics* 

& Prog.Director. 

2. D r .H.H.Tripathy* 
Reader in Chemistry. 

3. Dr. V.G.Jadhao* 
Reader.in Physics. 


4. D r .(Mrs)N.T.Chhotaray* 

S r .Lecturer in Chemistry. 

5. D r .B.K.Parida, 

S r .Lecturer in Physics. 

6. Mrs.M.Mohapatra* 

Lecturer In Phy s ics. 
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